Abstract. In the present work, we apply an analytical method known as Homotopy Perturbation Transform Method, is used for solving Newell-Whitehead-Segel Equation. Five tests are examined to validate the accuracy of this algorithm. Numerical results show that the proposed method is a more reliable, efficient and convenient one for solving different cases of NewellWhitehead-Segel equation.
Introduction
The Newell-Whitehead-Segel equations have wide applicability in mechanical and chemical engineering, ecology, biology and bio-engineering. Newell-Whitehead-Segel (NWS)equation is solved by using the Adomian decomposition and multi-quadric quasi-interpolation methods [2] , an approximate solution to the Newell-Whitehead-Segel equation by the Adomian decomposition method [8] , homotopy perturbation method [9] , new iterative method [10] , He's variational iteration method [11] , Laplace Adomian Decomposition Method [12] and a comparison between the reduced differential transform method and the Adomian decomposition method for the Newell-Whitehead-Segel equation [13] . In this article, different types of nonlinear Newell-Whitehead-Segel equations are solved by the Homotopy Perturbation Transform Method (HPTM) which is introduced by Khan and Wu [7] by combining the Homotopy perturbation method [1] - [5] - [6] and Laplace transform method for solving various types of linear and nonlinear partial differential equations. The Newell-Whitehead-Segel equation models written as:
∂x 2 (x, t) + au(x, t) − bu m (x, t),
where u(x, t) is a function of the spatial variable x and the temporal variable t with x ∈ R and t ≥ 0. The function u(x, t) may be thought of as the nonlinear distribution of temperature in an infinitely thin and long rod or as the flow velocity of a fluid in an infinitely long pipe with small diameter a, b and k are real numbers with k > 0 and m is a positive integer.
Analysis of Homotopy perturbation transform method (HPTM)
To illustrate the basic idea of (HPTM) [7] , we consider a general nonlinear partial differential equation with the initial conditions of the form
where D is the second order linear differential operator D = ∂ 2 /∂t 2 , R is the linear differential operator of less order than D, N represents the general non-linear differential operator and g(x, t) is the source term. Taking the Laplace transform (denoted throughout this paper by L) on both sides of Eq. (2):
Using the differentiation property of the Laplace transform, we have
Operating with the Laplace inverse on both sides of Eq. (4) gives
where G(x, t)represents the term arising from the source term and the prescribed initial conditions. Now, we apply the homotopy perturbation method
and the nonlinear term can be decomposed as
for some He's polynomials H n (u) see ([3] - [4] ) that are given by
Substituting Eqs. (6) and (7) in Eq. (5) we get
which is the coupling of the Laplace transform and the homotopy perturbation method using He's polynomials. Comparing the coefficient of like powers of p, the following approximations are obtained
For later numerical computation, the expression of ψ n for n ≥ 1 below denotes the n -term approximation to u(x, t).
Absolute error = |u(x, t) − ψ n (x, t)|. Remark: Consider the following linear operators and their invers operators.
Numerical results
To illustrate the accuracy and the effectiveness of the present method, several test examples are considered in this section. 
subject to the initial condition
Taking Laplace transform both of sides, subject to the initial condition we have
Taking Inverse Laplace transform we get
By homotopy perturbation method, we get
Substitute Eq. (17) in Eq. (16), we get
Where H n are He's polynomials that represents the nonlinear terms. The first few components of He's polynomials are given by
By comparing the coefficient of like powers of p, we have:
the approximate solution of equation (13)- (14) is given as:
the closed form solution will be as follows:
which is an exact solution and is same as obtained by [10] . 
with the initial condition u(x, 0) = β, β ∈ R.
As before, taking Inverse Laplace transform we find
By applying homotopy perturbation transform method, subject to initial condition we have
By comparing the coefficient of like powers of p, we get:
Then the series solution is given by
which is an exact solution and is the same as obtained by [9] and [11] Example 3: Consider (NWS) equation if k = 1, a = 1, b = 1 and m = 2 :
2 .
By applying aforesaid method subject to initial condition we have
2 ,
1 + e x √ 6 3 t,
Proceeding in a similar manner, we obtain 2 .
As presented by [9] and [11] . 
By applying the present method (HPTM) subject to initial condition we have
the first few components of He's polynomials are given by
By comparing the coefficient of like powers of p,
1 + e 3x √ 10 Hence the exact solution is given as;
, which is in full agreement with [9] and [11] . 
According to Homotopy Perturbation Transform Method procedures , we have By comparing the coefficient of like powers of p, we find As presented by [9] It can be observed through tables (1-3) and figures (1-9) that this method is efficient and accurate for different values of time and place.
